Nerve growth factor alleviates a painful peripheral neuropathy in rats.
Nerve growth factor (NGF) reverses some effects of axotomy and prevents toxic neuropathy in adult rodents. We tested the effect of NGF on behavioral hyperalgesia resulting from a chronic constriction injury (CCI) of the sciatic nerve in the rat [5]. CCI rats exhibit thermal hyperalgesia as demonstrated by a reduction of paw withdrawal latency to a noxious thermal stimulus applied to the paw on the side of injury. The mechanical sensitivity of the ipsilateral hindpaw, assessed with von Frey filaments, was also significantly increased. There were no significant changes in nociceptive thresholds on the contralateral side. When NGF was infused directly on the ligated nerve via an osmotic pump (0.5 microgram/microliter/h for 7 days) immediately after the ligation, thermal hyperalgesia was abolished from postoperative days 5 up to at least two weeks. The CCI-induced decrease in mechanical threshold was also abolished by NGF. However, NGF had only a minor effect on the abnormally long response duration, a second measure of mechanical sensitivity, to the mechanical stimulus. Delayed infusion of NGF four days after the ligation failed to block hyperalgesia. Infusion of NGF on the sciatic nerve of rats that had no CCI had no significant effect on paw withdrawal latency. Infusion of anti-NGF antiserum did not enhance hyperalgesia in CCI rats. These results suggest that alterations in neurotrophic factor(s) contribute to the development of behavioral hyperalgesia in an animal model of neuropathy and that NGF may have therapeutic value in the treatment of neuropathic pain in humans.